EFFECTS OFF AIR CHEMICAL POLLUANTS OF THE LEAF
OF SOME CULTURED PLANTS SECALE CEREALE L.. TRITICUM
AESTIVUNM L. ZEA MAVS L., IN THE SAVINESTI NEAMT
INDUSTRIAL AREA

GLEORGETA FILIEESCU, TAMARA MOTTIU, CTONMA

The investigations carried oul in the Sivinesti-Neamt industrial area
have pointed out that the noxious action of the air chemical polluants induced
some morpho-structural changes in the leaf of certain cullured plants of a wide
morphological and ccological variability such as: Secale cereale, Triticum aes-
slivum and Zea mays. Gramineae family.

The structure of the lamine was extensively studied, especially that
of its food and foder valie, by both Romanian and foreign research workers
{3, 7] We mention that the changes. adaptative structural featurs, determined
by the environmenial conditions or the alerations induced by the various
chemical polluants are discussed but in few treatises of morphoanatomy.

The investigated ared is of 25—30 km* in surface being situated lengh-
ways the Bistrita Valley and it is characterized by 1he greai increase of terraces,
as a result of alluvia deposition carried from the mountain region of the Orien
tal Carpathians. The crust of the land consists of alluvial sotls placed on the
river meadow and brown mesobasic forest soil present on the terraces higher
than 4—6 m. The climale is characteristic for the exiernal sub-Carpathian
area. with average annual temperatures hetween 9 — 10°C, average preci
pitations of 550—650 mm and winds mainly from the NW,

Material and method

The investigated material was collected in different periods of plant
vegelation and at different distances Irom the pollution source the Industrial
Complex for Chemical Fibres and Yarns, Sivinesti: Secale cereale, from
S A+B, S.A4+EB and S, stationaries, Triticum aestivum from Izvoare I and
Roznov I and Zea mays [rom Izvoare IT and Roznov 1L

The histo-anatomical observations were carried oul on cross-sections
performed at three levels of the lamina (the epidermis being also removed).
For each species the leaves of 23 samples were comparatlively sectioned,
these being collected both from stationaries situated at a cerlain distance fromn
ithe Industrial Complex, under conditions unaffected by the chemical polluants
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PLLATE T - Details of the cross sections (S;—A, B; S;—B; S;—A) and face views
(Es; S$,—A, B; S, A, B). Throngh the lamina of Secale cercale 1. median level in young phase ¢
S1, Sa, Sy stationaries with Secale ccreale around the factory. .
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and from those situated in the close vicinity of the emanation source, under
conditions of more or less intense pollution.

Of the air chemical polluants the prevalent noxious agents produced
" by the Industrial Complex for Chemical Fibres and Yarns are the sulphur
dioxide, ammonia and nitric oxides. Acrylonitrile fenol and chlorine, as well
as other organic and anorganic compounds are but intermittent pollution
sources,

The toxicity of the emanations aifects mainly the leaves the most sen-
sitive vegetable organ, followed by the stem and root. The respective products
enter directly through stomata into the assimilating tissue orget solved in the
precipitations water (the case of gases) failling on the leaves surface.

On the surface of the leaves phenomenon exteriorizes by the occurence
of some punctiform, spots, isolated at the begining, which, extending in time
join together.

The leaves lose their colour between nervures becoming chlorotic, so-
metimes acquiring by the aspect of some spots of irregular shape and light
brown in colour, an inlag appearance as in Zea mays. Im Secale cereate and
Trilicum aestivum specimens the leaves present evident scalds. The spots,
initially chlorotic, become in time necrotic, elongated in shape, being situated
between nervures, in the vicinity of which a green area is usually also present.

The necrosis has initially an apical site, beginning with the top of the
limb, advancing towards its middle, the main nervures being avoided in all
the three species. In all cases, in the youn leaves the necrosis is followed by the
limb rolling up especially at the base and, sometimes, by its falling off.

From the structural point of view the three studied species present
various alterations induced by the noxious effects of the polluants, both at
the leve! of epidermis and of the mesophyll.

In the epidermis, partial or total distortions of the epidermal cells (Plates
I, 1I), different thicknesses of the cuticule and of the outer walls in the
upper epidermis of the limb, a reduced density, of ithe stomata, changes of
the somatic cells size, distortions, more or less marked by dehydration, of the
bulliform cells and sometimes ruptures at their level (Plata II) were found.

In the mesophyll of the leaves exposcd to the action of the polluants in
the vicinity of the Industrial Complex for Chemical Fibers and Yarns, a vary-
ing number of layers in the assimilating tissue, changes in form and distri-
bution of the assimilating cells around the nervures, reduced thickness
and lignification of the sclerenchyma fibers forming the mechanical pillars
near the great vascular bundles were noticed.

The vascufar tissue also presents some variations like those in the diame-
ter of the great vascular bundles, the shape of the perifascicular sheath, the
distance between the vascular bundles as well as in the histological struc-
ture of the small vascular bundles.

In cases of more advanced pollution (Iuly, 1983) due to the accumulation
of the toxic compunds in chloroplasts, the siructural impairment of plastids,
affecting to a great extent the process of photosynthesis was noticed.

Conelusions

Based on the morpho-histo-anatomical observations on the three cul-
tured plants (Secale cereale L. Triticum aesiivum .., Zea mays L.) and on the
scanty data in the literature regarding the plants resistance to various polluants
(3, 4, 6) the following conclusions were drawn: in the Sivinesti-Neamt in-
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dustriat area all the species investigated by us were affected by the emanated
toxic gases, with the specificalion that in similar bio-ecological conditions
their sensitivity differs. The most sensitive species proved to be Triticum
aestivum followed by Zea muys. The most resistent species to the action of
the air chemical polluants in the respective area seems to be Secale cereale,
this one vegetating well eneugh under the conditions ot high concentrations
of noxious substances.

Most of the young plants, at the beginning of their vegetation period
(eg 24. 1V. 1983, 15. IV. 1984) are more strongly affected than the adult ones
investigated during the summer (eg 15. VI. 1083).

We have also noticed :

— A slowing down of the growth rate, leading to an carly fading ot
the leaves;

— A reduction of the assimilating surface, so that the leaves do no reach
normal sizes;

The occurence of irreversible lesion {(chlorosis, scalds necrosis, dis-
t01510ns) on leaves;

— Degradation of the chloroplasts, a quantitative decrease of the green
assimilating pigments and a quantitative increase of the carotenoid pigments;
all these affect the photosynthesis, and in gencral, the metabolism of the
plant.

From the analysis of the above data we can make some suggestions on
the cultivation of some plants in the vicinity ef the Sivinesti-Neamf indus-
trial area. Thus, we recommend the planting of some protective forest by
it made up of wooden and herbaceous species, of a xeromorphous structure,
resistant to palluants {(eg. Abies nordmaniana, Plalanus orientalis, Fraxinus
ornus, Rhamnus catharlica, etc), which can prevent 1o a great extent the sprea-
ding of polluants;

— the completely compromised areas should no more enter into the
agricultural circuit; ihey should be cultivated with plants of an increased
resistance to pollution, such as beet, tomatoes, ctc.;

— in the areas where the chemical poliuants present high concentra-
tions we suggest the cultivation of fodder rye whlch proved to be much morse
resistant than the other graminaceac;

— the designing and building of outfils and technologies foir air impu-
rifiers intoxe and retain as an important means in preventing the actual con-
centrations of the emanations in the air and the toxic effects on the plants
cultivated in the environment;

— in the end, we believe that a cartography of the area affected by
pollution, correlated with biochemical, morpho-anatomical, physiological
investigations and with the dosage of the polluants accumalation in the vege-
table organisms, is essential for selecting the plants more adaptable to the
specific polluants in the respective arca.
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